In investigating the short run and the long run impact of currency depreciation on Pakistan's trade balance, previous studies have either relied on using bilateral trade data between Pakistan and her trade partners or between Pakistan and the rest of the world and have found not much support for successful depreciation. Suspecting that these studies may suffer from aggregation bias, in this paper we use disaggregated trade data at commodity level from 77 industries that trade between Pakistan and EU. While we find short-run significant effects in 22 industries, these effects do not last into the long run in most industries. Most of the affected industries are found to be small, as measured by their trade shares.
Introduction
Pakistan has a history of running trade deficit. Like many other countries, it has relied upon devaluations as well as depreciations to improve its trade balancet. The first devaluation experienced by Pakistani rupee was in 1952. After that there are frequent instances where Pakistani rupee has faced decline in its value. The most notable devaluation in currency value was in 1972 and 1996. The decrease in value of rupee was expected to promote exports and restrict imports. However, failure to see any improvement in the trade deficit could be due to inflationary effects of nominal depreciation. For this reason we need to incorporate the nominal exchange rate and price changes into one variable and consider changes in the real exchange rate. Since this paper is about Pakistan-EU trade, Figure 1 depicts the nominal and real rupee-euro movement over our study period. As can be seen, while clearly in nominal term rupee has depreciated, in real terms there has been periods of real depreciation and appreciation. In assessing the effects of real exchange rate changes on the trade balance, there is an important underlying assumption that if devaluation or depreciation is to improve the trade balance, the well-known MarshallLerner condition must hold. The condition basically states that sum of import and export demand elasticities must exceed unity. Bahmani-Oskooee, Harvey, and Hegerty (2013) who provide a comprehensive review of the literature reveal that Pakistan was included in Khan (1974) and Gylfason and Risager (1984) who used aggregate trade data and found support for the Marshall-Lerner condition for Pakistan. However, when Akhtar and Malik (2000) disaggregated Pakistan's trade data by trading partners, the condition was satisfied between Pakistan and Japan as well as UK, but not between Pakistan and the US and not between Pakistan and Germany. Bahmani-Oskooee and Kara (2005) criticized above studies for not using stationary data and when they used cointegration approach, they failed to find support for the Marshall-Lerner condition in Pakistan.
Two issues about the Marshall-Lerner condition deserve mention. First, it is a long-run condition that must hold if currency devaluation or depreciation is to improve the trade balance. Second, it is an indirect method of assessing the long-run effects of exchange rate changes. For these reasons more recent studies try to establish a direct link between the trade balance and the real exchange rate. There are a few advantages of this approach. First, this approach allows us to account for the effects of other macroeconomic variables. Second, it allows us to distinguish the short-run effects from the long-run effects. Indeed, the literature supports the notion that due to adjustment lags, currency depreciation worsens the trade balance first and improves it later, hence the J-curve effect.
1 Bahmani-Oskooee (1985) who was the first to introduce a model and the method of testing the J-curve effect was followed by Shahbaz (2009 Shahbaz ( , 2011 who failed to support the J-curve effect in Pakistan. However, Rehman and Afzal (2003) and Aftab and Aurangzeb (2002) confirm the J-curve in Pakistan.
The above studies which found mixed results are criticized for using aggregate trade flows of Pakistan with the rest of the world. To remedy the situation Akhtar and Malik (2000) rely upon a model that uses bilateral trade data between Pakistan and her four major trading partners UK, USA, Germany, and Japan. Not much support is found for the J-curve and for a successful depreciation. The same is true of Aftab and Khan (2008) who tested the phenomenon between Pakistan and her 12 major trading partners. Similarly, while Hameed and Kanwal (2009) confirm positive long run relationship between the exchange rate and the trade balance, they do not find support for the J-curve effect between Pakistan and her ten trade partners. Hussain and Bashir (2012) and Bahmani-Oskooee and Cheema (2009) are other studies that also use bilateral trade flows. The former confirms existence of J-curve between Pakistan and her two major trade partners UK and the US, while the latter confirms the J-curve in six out of 13 Pakistan's trading partners. Concentrating on the trade between Pakistan and one of her major trading partners, the US, Bahmani-Oskooee and Cheema (2009) found no significant effect neither in the short run nor in the long run. Failure to find significant effects was argued by Bahmani-Oskooee et al. (2015) to be due to another aggregation bias. Once they disaggregate Pakistan-US trade flows by commodity and consider the experiences of 45 industries that trade between the two countries, they find significant shortrun effects of currency depreciation on the trade balance of 17 industries and long-run favorable effects in 15 industries.
In this paper we add to the literature by considering the trade between Pakistan and European Union (EU). More precisely, we investigate the short-run and long-run effects of currency depreciation on the trade balance of 75 industries that trade between the two regions. For this purpose, in 2 we outline the model and explain the method that is based on Pesaran et al.'s (2001) bounds testing approach. In 3 we present the empirical results. A summary is provided in 4 with sources of data in an Appendix.
The Model and Methodology
It is now a common practice to include the level of economic activity at home, the level of economic activity abroad and the real exchange rate as major determinants of the trade balance. Therefore, following the literature (e. g., Bahmani-Oskooee and Xu 2012) we adopt the following model:
where TB i denotes the trade balance of industry i and is defined as the ratio of Pakistan's exports of commodity i to EU over its import of commodity i from the EU. The measure of economic activity in EU (Pakistan) is denoted by Y EU (Y PAK ) and the real bilateral exchange rate by REX. As EU grows, her imports from Pakistan (Pakistan's exports) are expected to rise. Hence we expect an estimate of α 1 to be positive. By the same token as Pakistan's economy grows, we expect Pakistan to import more of commodity i. Hence, an estimate of α 2 is expected to be negative. As the Appendix shows, the real bilateral exchange rate, REX, is defined in a manner that an increase reflects an appreciation of the euro or a depreciation of the Pakistan's rupee. Thus, if a real depreciation of the rupee is to have a favorable impact on the trade balance of industry i, an estimate of α 3 should be positive.
Estimate of eq. 1 by any method yields only the long-run coefficient estimates. Since the J-curve concept is a short-run phenomenon, in order to evaluate it, we need to incorporate the short-run adjustment process into eq. 1 by specifying it in an error-correction format such as specification [2] below: Pesaran, Shin, and Smith (2001) provide. Once cointegration is established, estimates of λ 2 -λ 4 normalized on λ 1 will yield long-run effects.
2 The short-run effects are embodied in the estimates of coefficients attached to first-differenced variables. Estimating short-run and long-run coefficient estimates in one step is another advantage of this approach.
3 The J-curve effect is confirmed when estimates of π are negative at lower lags and positive at higher lags. We estimate error-correction model [2] for each of the 75 industries in the next
The Results
In this section error-correction model [2] is estimated for each of the 77 industries that trade between Pakistan and EU using annual data over the period 1980-2013. However, as a preliminary exercise and in order to update previous research we first estimate the model using total trade between Pakistan and EU. Since data are annual, following the literature a maximum of four lags are imposed on each first-differenced variable and SBC criterion is used to select optimum number of lags or optimum model. Therefore, the reported results belonging to an optimum model for each industry as well as for total trade. While Table 1 reports coefficient estimates, Table 2 reports diagnostic statistics.
Due to volume of the estimates, we have restricted ourselves to reporting short-run estimates for the real exchange rate only. However, long-run coefficient estimates are reported for all three exogenous variables. From the first row in Table 1 which reports the results for total trade model it is clear that no short-run estimate is significant. The same is true of long-run coefficient estimates. At the 10 % significance level, only EU income carries a significant coefficient with a negative sign. This negative coefficient implies that as EU grows, it produces more of import-substitute goods and imports less from Pakistan (Bahmani-Oskooee 1986). As mentioned before, these results using aggregate bilateral trade flows suffer from aggregation bias. Clearly, there could be some industries that may react to exchange rate changes. In order to identify these industries, we shift to estimates of error-correction model [2] for each of the 75 industries.
From the short-run estimates, we gather that at the 10 % level of significance there are 21 industries in which the real exchange rate carries at least one significant coefficient. Therefore, unlike the results using total trade flows, trade balance of 21 industries react to exchange rate changes in the short run. However, only in industries coded 073 and 723 negative coefficients are followed by positive ones, supporting the J-curve effect. Furthermore, while the first industry is small measured by its trade share, the second industry is relatively large, having 2.62 % of trade share. If we rely upon Rose and Yellen (1989) and define the J-curve as short-run negative effects combined with long run positive effects, then we can add industries 276, 540 and 667 to the list since the real exchange rate carries significantly positive coefficient in the long run. Clearly, the real rupee-euro rate does not play any major role in the trade between the two regions. Nor do the level of economic activities. Pakistan's own income carries expectedly negative and significant coefficient only in eight industries coded 073, 247, 553, 652, 718, 892, 893 , and 894 and EU income carries expectedly positive and significant coefficient in industries coded 052, 247, 652, and 893.
Staying with the long-run estimates, there are only 14 industries in which at least one of the exogenous variables carry significant coefficient. These industries are coded as 052, 073, 121, 247, 276, 540, 553, 652, 665, 681, 718, 892, 893, and 894 . In order for the long-run estimates not to be spurious, we need to establish cointegration. To this end we shift to Table 2 which reports the results of the F test along with several other diagnostics. Given its critical value of 3.53, clearly our calculated F statistic is significant and supports cointegration in all of these industries except in 553, 893, and 894.
5 In these industries we use an alternative test which is based on lagged error-correction term. Under this approach, long-run normalized coefficient estimates and long-run model [1] are used to generate the error term, called usually error-correction term denoted by ECM. Then linear combination of lagged level variables is replaced by ECM t-1 and each model is re-estimated at the same optimum lags. A significantly negative coefficient obtained for ECM t-1 will support cointegration or convergence toward long-run equilibrium. However, this ECM test has new critical values that Banerjee, Dolado, and Mestre (1998 , Table 1 ); tabulate. Given their critical value of -3.67, cointegration is not supported in any of remaining three industries. The fact ECM t-1 carries a significantly negative coefficient in 47 industries implies that we have estimated equilibrium models. The size of coefficient itself reflects the speed of adjustment. For example, in industry coded 001 (Live animals), 0.77 indicates 77 % of adjustment takes place in one year since data are annual. However, in industry 042 (Rice), 1.22 indicates that adjustment is fast and 61 % of the adjustment takes place in six months.
Several other statistics are also reported in Table 2 . To test for serial correlation in each optimum model, we report the Lagrange Multiplier test (LM) statistic. This statistic has a χ 2 distribution with one degree of freedom. Given its critical value of 3.84 at the 5 % level of significance, this statistic is significant only in industries coded 621, 629, 666, 691, and 717. Thus, in 69 optimum models residuals are autocorrelation free. Table 2 also reports Ramsey's RESET statistic which is used to identify misspecified models. It also has χ 2 with one degree of freedom. This statistic is significant only in 11 models coded 062, 276, 540, 629, 666, 671, 681, 831, 890, 893, and 897 . This, only 11 optimum models are misspecified. In order to establish stability of short-run and longrun coefficient estimates, we follow Brown, Durbin, and Evans (1975) and apply their CUSUM and CUSUMSQ tests to the residuals of each optimum model. We have indicated stable coefficients by "S" and unstable ones by "US". Clearly, almost all estimates are stable.
6 Lastly, we have reported the size of adjusted R 2 so that we can judge the goodness of fit.
Summary and Conclusion
A steady depreciation of Pakistani rupee and its impact on Pakistan's trade balance has been the focus of many previous studies. They have either relied upon estimating the indirect approach of Marshall-Lerner condition or direct approach of relating the trade balance to its determinants such as income levels and the real exchange rate. No matter which approach was used, not much support was found for favorable effects of depreciation on Pakistan's trade balance. These studies used either aggregate trade flows of Pakistan with the rest of the world or bilateral trade flows between Pakistan and it major trading partners.
Suspecting that previous studies may suffer from aggregation bias, our intention in this paper is to consider the impact of currency depreciation on the trade balance between Pakistan and European Union (EU). We test for the short-run effects, hence the J-curve and the long-run effects using Pesaran et al.'s (2001) bounds testing approach using aggregate trade flows between the two regions first. Since no short-run effects and no long-run effects are discovered, we disaggregate the trade flows by commodity and estimate a trade balance model for each of the 77 industries that trade between the two regions. We find significant short-run effects in 21 industries. However, the short-run effects lasted into long-run favorable effects only in two industries. rate is calculated by Bank of England (source c) even for the period before introduction of the euro and as far back as 1963, using specific weights.
Notes
1 See Magee (1973) for the origin and the J-curve. See Bahmani-Oskooee and Hegerty (2010) for a review article. 2 Note that in order to calculate the t-ratio for each normalized coefficient we need the standard error of the ratio of two coefficients. This standard error is calculated using non-linear least square technique and the Delta method which is built into the Microfit statistical package that is used in this paper. For more details see pages 394 and 404 of MFIT4.0 manual by Pesaran and Pesaran (1997) . 3 Furthermore, it has been demonstrated by Panopoulou and Pittis (2004) that in small samples such as ours Pesaran et al.'s (2001) bounds testing approach performs better than other approaches such as FMOLS and DOLS. 4 For other applications of this approach see Halicioglu (2007 Halicioglu ( , 2013 , Narayan et al. (2007) , Tang Hajilee and Al-Nasser (2014) and Tayebi and Yazdani (2014) . 5 Note that since our sample is small, we use critical values tabulated by Narayan (2005) . Pesaran et al.'s (2001) critical values are for large samples.
6 For a graphical presentation of these tests see Bahmani-Oskooee et al. (2005) . 7 Economic and Monetary Union (EMU) represents a major step in the integration of EU economies. It involves the coordination of economic and fiscal policies, a common monetary policy, and a common currency, the euro. Whilst all 28 EU Member States take part in the economic union, some countries have taken integration further and adopted the euro. Together, these countries make up the euro area. So our estimation mainly uses Pakistan's trade with the EURO area which we refer to as EU.
